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1 Introduction

It is proposed to make Section 3 (below) the new Section 8 in TR 25.813.
2 Discussion
It is proposed to simplify the current 3GPP QoS concept by adopting a DiffServ-like approach [3] enhanced with an integration of GBR-based admission control. The use of GBR-based admission control can be enabled for certain QoS classes as defined by an operator’s policy. However, as in DiffServ networks, priority-based scheduling is the primary mechanism to provide QoS differentiation on a shared channel such as HSPA and LTE. It is important to note that priority-based scheduling is orthogonal to the use (or not use) of GBR-based admission control. 
In DiffServ a bearer is realized as a connectionless IP route associated with a specific QoS class. The QoS class is identified via the so-called DiffServ CodePoint (DSCP) that – in typical implementations – is carried in the IP header. Within each router along the route the DSCP is used as a reference to a set of traffic handling attributes that have been pre-configured into each router by the operator. Thus, the only information element related to QoS that is signaled in a DiffServ network is the DSCP. In contrast, the current 3GPP QoS concept requires that an entire set of traffic handling attributes – the so-called QoS profile defined in 23.107 – is signaled. Similar to the DSCP in DiffServ, this contribution proposes to introduce a QoS Class Identifier (QCI) that is associated both with an ‘SAE Bearer’ and also with the corresponding ‘SAE Radio Bearer’ and ‘SAE Access Bearer’ (the terms ‘SAE Bearer’, ‘SAE Radio Bearer’, and ‘SAE Access Bearer’ have been defined in [1]). 
The DiffServ framework does not include GBR-based admission control, and is thus not suited for the provisioning of guaranteed bit rates across networks that include potential bottlenecks such as the radio interface in 3GPP. However, an operator may wish to support guaranteed bit rates in SAE/LTE. Therefore, this contribution further proposes to distinguish between two types of QCIs: GBR QCIs and Non-GBR QCIs. GBR-based admission control is enabled for GBR QCIs. Whether the QCI-Type of a particular QCI is GBR or Non-GBR is an operator’s policy decision. This distinction then likewise applies to a bearer (‘SAE Bearer’, ‘SAE Radio Bearer’ and ‘SAE Access Bearer’), i.e., one could refer to a bearer as either being a GBR or a Non-GBR bearer depending on the QCI-Type of the QCI associated with the bearer. Note that the terminology GBR bearer vs. Non-GBR bearer is orthogonal to the terms RealTime (RT) service vs. Non-RealTime (NRT) service. For example, a RT service such as VoIP telephony can either be realized based on a GBR bearer or a Non-GBR bearer.
Note that the traffic handling attributes UL-GBR and DL-GBR are typically used by session-based services that utilize an end-to-end session control protocol such as SIP/SDP or RTSP/SDP where bit rate values can be negotiated dynamically at session establishment or session modification. Thus, the traffic handling attributes UL-GBR and DL-GBR can not be pre-configured for a QoS class. Therefore, this contribution further proposes that the traffic handling attributes UL-GBR and DL-GBR are signaled during the establishment and the modification of a GBR bearer.
Finally, this contribution proposes that the three information elements (QCI; UL-GBR; DL-GBR) be the only information elements related to QoS that are signaled per bearer on the S1 interface.
Per bearer UL rate policing may be implemented in the eNB based on a traffic handling attribute UL-MBR pre-configured per QCI into the eNB, and per bearer DL rate policing may be implemented in the aGW based on a traffic handling attribute DL-MBR pre-configured per QCI into the aGW. A complementary per session UL and DL rate policing function may be located in the aGW, e.g., based on maximum bitrate attributes negotiated for a SIP session.
Benefits of adopting the proposed DiffServ-like QoS concept described in this contribution include: 

· Convergence towards integration with other access technologies that also use DiffServ-like QoS concepts, e.g., fixed broadband networks.
· Explicit signaling of traffic handling attributes as done in the current 3GPP QoS concept has not proven to be very useful, since most of the attributes are not used in practice. 

· A large number of explicitly signaled traffic handling attributes may lead to interoperability problems, since it is unlikely that all nodes will support all combinations of traffic handling attribute settings that may become desirable in the future. With configurable QCIs, interoperability can be ensured even if nodes support different levels of QoS differentiation.
· Standardizing a set of explicitly signaled traffic handling attributes is inflexible. An operator may want to differentiate traffic in other dimensions, not thought of when writing the specifications. 

It should be noted the proposed DiffServ-like QoS concept can easily be provided also for UTRAN/HSPA and GERAN.
3 QoS Control of SAE Radio Bearers
3.1 Key Elements for QoS Control of Radio Bearers
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Figure 1: Key Elements for QoS Control of Radio Bearers
3.2 Radio Bearers (RBs)

· A RB either carries user plane (ciphered PDCP packets) or control plane (ciphered RRC messages) data units. Both are referred to as MAC SDUs. In the user plane a RB is referred to as ‘SAE Radio Bearer’ according to [1].
· A RB is the level of granularity for QoS control. That is, MAC SDUs mapped to the same RB are processed in a FIFO discipline and receive the same treatment within the different layer 2 functions that process MAC SDUs (e.g., see [2]). Providing different QoS to two MAC flows thus requires that a separate RB is established for each MAC flow.

· Each RB is associated with a RB Identifier (RB-ID). A RB-ID is unique per UE.

· Each RB is associated with one QoS class by means of a QoS Class Identifier (QCI) (see Section 3.4.1).
· Two types (GBR or Non-GBR) of RBs are distinguished as reflected by the QCI-Type of the QCI associated with the RB (see Section 3.4.1).

· Each GBR RB is associated with the traffic handling attributes UL-GBR and DL-GBR (see Section 3.4.2).

3.3 Traffic Forwarding Policies (TFP)
· A Traffic Forwarding Policy (TFP) is a set of pre-configured traffic handling attributes (e.g., scheduling priority, allocation/retention priority, power settings, UL-MBR, etc.).

· The traffic handling attributes UL-GBR and DL-GBR are not part of a TFP since these traffic handling attributes can not be pre-configured for a QoS class.
· An eNB supports one or more TFPs.
· TFPs are provided from the management plane and can be configured based on an operator’s policy.

3.4 Signaled QoS Information Elements per Radio Bearer
3.4.1 QoS Class Identifier (QCI)
· A RB’s QCI is a reference to a TFP. (An example of a QCI would be simply an integer value).
· A QCI is not associated with any semantics, e.g., related to traffic characteristics or application-layer requirements on end-to-end QoS (as opposed to ‘traffic class’/‘QoS class’ as defined in 23.107).
· A QCI(TFP mapping table is provided from the management plane and can be configured based on an operator’s policy.
· Multiple QCIs may reference the same TFP.
· The QCI-Type (GBR or Non-GBR) of a QCI is provided from the management plane and can be configured based on an operator’s policy. The QCI-Type of a QCI determines whether GBR-based admission control is to be used for RBs associated with that QCI (see Section 3.4.2).
3.4.2 Uplink and Downlink Guaranteed Bit Rates (UL-GBR and DL-GBR)
· The UL-GBR and DL-GBR values of a GBR QCI are authorized by the network (e.g., those values could be derived from SIP/SDP signaling and forwarded to the PCRF).

· UL-GBR and DL-GBR are signaled during GBR RB establishment or GBR RB modification, and are used by the GBR-based admission control function in the eNB.

· For Non-GBR QCIs (Non-GBR RBs) the presence of the traffic handling attributes UL-GBR and DL-GBR is ignored by the eNB in RB level (Access Stratum) signaling.
3.4.3 Location of QoS Information Elements on RB Level

· FFS for RAN3: The three information elements (QCI; UL-GBR; DL-GBR) are the only information elements related to QoS that are signaled at RB establishment and RB modification. Further on RB level (Access Stratum) those information elements are only signaled on the S1 interface from the aGW to the eNB, i.e., on RB level (Access Stratum) they are not stored in the UE.
4 Conclusions
It is proposed to make Section 3 (above) the new Section 8 in TR 25.813.
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